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FRQYHUJHQFH FRPSOH[LW\RI LPSOHPHQWDWLRQ UHOLDELOLW\ WRGHWHFW UHDO033VZLWKYDU\LQJZHDWKHU FRQGLWLRQV DQG
SUHIHUUHGPHWKRGIRULPSOHPHQWDWLRQ
'LUHFW&RQWURO0HWKRG
&RQYHQWLRQDO0337 V\VWHPVKDYH WZR LQGHSHQGHQW FRQWURO ORRSV WR FRQWURO WKH03377KH ILUVW FRQWURO ORRS
FRQWDLQV WKH0337DOJRULWKPDQG WKH VHFRQGRQH LVXVXDOO\DSURSRUWLRQDO 3RU3±LQWHJUDO 3, FRQWUROOHU7KH
,QF&RQGPHWKRGPDNHVXVHRI LQVWDQWDQHRXVDQG ,QF&RQG WRJHQHUDWHDQHUURU VLJQDOZKLFK LV ]HURDW WKH033
KRZHYHULWLVQRW]HURDWPRVWRIWKHRSHUDWLQJSRLQWV7KHPDLQSXUSRVHRIWKHVHFRQGFRQWUROORRSLVWRPDNHWKH
HUURUIURP033VQHDU WR]HUR>@6LPSOLFLW\RIRSHUDWLRQHDVHRIGHVLJQ LQH[SHQVLYHPDLQWHQDQFHDQGORZFRVW
PDGH 3, FRQWUROOHUV YHU\ SRSXODU LQ PRVW OLQHDU V\VWHPV +RZHYHU WKH 0337 V\VWHP RI VWDQGDORQH 39 LV D
QRQOLQHDU FRQWURO SUREOHP GXH WR WKH QRQOLQHDULW\ QDWXUH RI 39 DQG XQSUHGLFWDEOH HQYLURQPHQWDO FRQGLWLRQV DQG
KHQFH3,FRQWUROOHUVGRQRWJHQHUDOO\ZRUNZHOO>@
,QWKLVSDSHUWKH,QF&RQGPHWKRGZLWKGLUHFWFRQWUROLVVHOHFWHG7KH3,FRQWUROORRSLVHOLPLQDWHGDQGWKHGXW\
F\FOH LV DGMXVWHGGLUHFWO\ LQ WKH DOJRULWKP7KH FRQWURO ORRS LV VLPSOLILHG DQG WKH FRPSXWDWLRQDO WLPH IRU WXQLQJ
FRQWUROOHUJDLQVLVHOLPLQDWHG7RFRPSHQVDWHWKHODFNRI3,FRQWUROOHULQWKHSURSRVHGV\VWHPDVPDOOPDUJLQDOHUURU




DQDORJFLUFXLWU\FDQRQO\RSHUDWHDW WKH033 LQDSUHGHILQHG LOOXPLQDWLRQ OHYHO7KHUHIRUHFRQWURODFWLRQ LVGRQH
XVLQJD706)GLJLWDOVLJQDOSURFHVVRU'63ZKLFKLVVSHFLDOO\GHVLJQHGIRUFRQWURODFWLRQV,WJHQHUDWHV







FHOOV DUH JHQHUDOO\ FRQQHFWHG LQ VHULHV RU SDUDOOHO WR IRUP 39 PRGXOHV 39 PRGXOH FKDUDFWHULVWLFV DUH
FRPSUHKHQVLYHO\ GLVFXVVHG LQ >@ >@ >@ >@ DQG >@ZKLFK LQGLFDWH DQ H[SRQHQWLDO DQG QRQOLQHDU UHODWLRQ
EHWZHHQWKHRXWSXWFXUUHQWDQGYROWDJHRID39PRGXOH7KHPDLQHTXDWLRQIRUWKHRXWSXWFXUUHQWRIDPRGXOHLV>@
ܫ଴ ൌ ݊௣ܫ௣௛ െ ݊௣ܫ௥௦ሾ݁ݔ݌ሺ௞బ௏Ȁ௡ೞሻ െ ͳሿ  
ZKHUH , LV WKH 39 DUUD\ RXWSXW FXUUHQW 9 LV WKH 39 RXWSXW YROWDJH ,SK LV WKH FHOO SKRWRFXUUHQW WKDW LV
SURSRUWLRQDOWRVRODULUUDGLDWLRQ,UVLVWKHFHOOUHYHUVHVDWXUDWLRQFXUUHQWWKDWPDLQO\GHSHQGVRQWHPSHUDWXUH.RLVD
FRQVWDQWQV UHSUHVHQWV WKHQXPEHURI39FHOOV FRQQHFWHG LQ VHULHV DQGQS UHSUHVHQWV WKHQXPEHURI VXFK VWULQJV
FRQQHFWHGLQSDUDOOHO
,QWKHFHOOSKRWRFXUUHQWLVFDOFXODWHGIURP
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HUURU LV VHOHFWHG ZLWK UHVSHFW WR WKH VZDS EHWZHHQ VWHDG\VWDWH RVFLOODWLRQV DQG ULVN RI IOXFWXDWLQJ DW D VLPLODU
RSHUDWLQJSRLQW
,WLVVXJJHVWHGWRFKRRVHDVPDOODQGSRVLWLYHGLJLW>@>@7KXV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FDQEHUHZULWWHQDV
,9ௗூௗ௏ H  
,QWKLVSDSHUWKHYDOXHRI³H´ZDVFKRVHQDVRQWKHEDVLVRIWKHWULDODQGHUURUSURFHGXUH7KHIORZFKDUWRI
WKH,QF&RQGDOJRULWKPZLWKLQWKHGLUHFWFRQWUROPHWKRGLVVKRZQLQ)LJ$FFRUGLQJWRWKH0337DOJRULWKPWKH
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)LJ6LPXODWLRQ'LDJUDPIRU7KH,QFUHPHQWDO&RQGXFWDQFH0HWKRG













,Q WKLV SURMHFW VKRUW FLUFXLW FXUUHQW DQG LQFUHPHQWDO FRQGXFWDQFH 0337 PHWKRGV DUH XVHG $W FRQVWDQW
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